The tissues of some plants contain unusual amounts -of fluoride. The leaves of ornamental camellias were found by Zimmerman, Hitchcock, and Gwirtsman (16) (3) . Fluoride is present in soil in concentrations ranging between 37 and 1460 mg per kg (13) . However, the fluoride content of the soil in which plants grow does not determine that of plants. Venkateswarlu (14) found tea leaves to contain 836 to 1300 mg fluoride per kg of dry leaves while the leaves of 16 
Materials and Methods
The methods use(d were essentially those described by Epstein and Hagen (8) except that distilled water instead of calcium sulfate solution was used in germination of the barley seeds (Hordeumiii vulgare L.) to elimin-ate chemical interaction between calcium and fluoride ions. Fresh excised roots in 0.5 g amounts were incubated at 27°to 290 in 20 ml volumes of solution containing known and equal concentrations of sodium chloride and sodium fluoride. The chloride was labeled with radiochloride (Cl36) and the fluoride with radiofluoridle (Fl8). In some experiments the solvent was labeled with tritium as THO. The solutions were continuously aerated, except when anaerobic conditions were imposed, wvhen nitrogen was used.
To follow the time course of the absorption of the ions the roots were removed from the solutions at time intervals up to 4 hours and immediately blotted between absorbent cottoni sponges. Desorption of the ions was effected by placing the blottedl roots, after a 3-hour absorption period, in 20 ml volumes of (a) distilled water, or (2) . The F18 counts of the roots were additionally adjusted for variations between samples in the measured height of the packed roots in the plastic counting tube. The correction to be applied was obtained from observations of the measured activity of a given amount of F18 contained in different volumes of solution at measured heigh-ts in a plastic counting tube.
The moist weight of the blotted roots was obtained by weighing the tube plus root sample in a tared and stoppered plastic counting tube. After the F18 count had been made the sample was dried at 1100 to give the dry weight and it was ground to fine particles in an agate mortar. The powdered root samples were each mixed with a known weight of cellulose powder. Aliquots of the initial and ambient solutions from the absorption and desorption experiments were added to 5 'ml of 4.5 % NaCl solution which was evaporated to dryness. Two hundred milligram amounts of the cellulose-root mixtures and of the NaCl powders were counted with a thin-window Geiger-Muller tube as a detector for Cl36 content while contained in 1-inch diameter straight-walled counting dishes. This procedure made the factor of absorption of the beta-rays from Cl36 uniform in all samples.
In the experiments involving tritium labeled water the blotted roots were immediately frozen in a small closed container. Falsely low results of the fraction of exchangeable root water were obtained when the roots were frozen in open containers due to condensation of water from the air. The container was attached to an inverted C-shaped tube of which it was a part. The apparatus was evacuated and closed while the roots were frozen. The roots were allowed to thaw and water was di.stilled at room temperature into the second limb of the apparatus by applying a dry-ice bath to the receiver. Tritium was measured by liquid scintillation counting.
Results
The root water reached a tritium content of 97 % of that of the ambient solution in 2 to 5 minutes and the quanitity of exchangeable root water was not further increased in periods of time up to 3 hours. All of the labeled water was removed from the roots in 2 to the most minute traces of exchangeable fluoride and chloride from the root compartments. Furthermore, figure 5 demonstrates that equal quantities of chloride were desorbed by distilled water and by sodium chloride silutions. This observation is consistent with the conclusion that negligible quantities of bound chloride were available in -the roots for exchange with C136.
For the reason stated above the seeds were germinated in distilled water and calcium was not added to the ambient absorption solutions. Calcium is required by barley roots for normal cation absorption (7) . The same roots absorbed bromide at an increased rate in the presence of 0.5mm CaSO4 (15) but an increase of CaSO4 concentration from 0.5 mm to 10 mm had no effect on chloride absorption by barley roots from solutions containing up to 10 mm KCl (4). Foote and Hanson (10) 
Discussion
The results in figures 1 to 3 give the quantities of chlorid;e absorbed by the roots and the chloride concentrations of the ambient solutions at the indicated time periods. Chloride was absorbed over extended time periods and against large concentration gradients. The ratios of concentration of chloride in root water to that in the ambient solutions at the 4-hour points were: 491 (fig 1), 217 (fig 2), an(l 11 (fig 3) . The quantity of chloride transportecl increased with the chloride content of the solutions hut not in a linear manner (fig 4) . The decrease in rate of chloride absorption with time seen in figures 1 and 2 was probably a result of depletion of the solutions of chloride. If larger volumes of ambient solutions had been usecl depletion of the solutions of chloride, and the attendant effects on observed chloride absorption rates, would have been minimized (9) .
The results obtained with fluoride transport wvere in marked contrast to those obtained with chloride. Fluoride absorption occurred quickly ( fig 5) and did not increase significantly with time. Over 100 times as much chloride as fluoride was absorbed from solutions of initial 0.01 and 0.1 meq per liter halogen ion contents (fig 1, 2) . The chloride uptake by the roots exposed to 1.0 meq per liter of the ions exceeded the fluoride uptake by 25 times (fig 3) . There was a lirect relationship between the fluoride contents of the The results reported in figures 1 to 3 suggest that processes requiring the expenditure of energy are required for absorption of chloride but not fluoride. Handley and Overstreet found (12) that chloride absorption by the vacuolated, but not the nonvacuolated, sections of roots of Zea maxys to be metabolically determined. Figure 4 gives the results of chloride and fluoride absorption by barley roots from solutions of varied initial chloride and fluoride contents xvhen the solutions were stirred with air or with nitrogen. Fluoride uptake was not affected by anaerobic conditions but the same condition markedly depressed the absorption of chloride. These results indicate that chloride transport in barley roots is associated with oxidative metabolic processes. The ch,loride absorbed in the experiments in wlhich air was replaced by nitrogen can be considered to have resulted from (a) diffusion of chloride into the outer root space, and (b) chloride transported into the inner space to the extent permitted by the energy stores consequent upon the pre-experimental aerobic conditions of the roots.
Dinitrophenol uncouples oxidative phosphoryla- Some of the results can be interpreted in terms of outer and inner root spaces as described by Epstein (5, 6) . Outer space is that volume of roots to which ions have free and ready access by diffusion while inner space is the region to which ions are transported by active mechanisms and from which they are not removed by diffusion or by exchange for ions in the ambient solution. Epstein evaluated (5) the outer space volume of barley roots through use of labeled SO=4, SeO=4, H,PO-4 and Ca"+ ions at 0.22 to 0.25 ml per g of fresh roots.
At the end of 2 hours only 1.4 % of absorbed fluoride resisted desorption with water and 0.3 % failed to be removed by saline solution (fig 5) . These findings indicate that fluoride is essentially confined to the outer root space. The results for fluoride uptake in figure 4 permit the calculation, through the use of an equation given by Epstein (5) , that the outer space volume is 0.34 ml per g fresh roots. The values on the ordinates of figures 1 to 3 for quantities of fluoride absorbed, when converted to units of ueq of fluoride per g of fresh roots, give by calculation an outer space of 0.23 to 0.28 ml per g fresh roots. On the basis of the usual premises 0.3 % of absorbed fluoride was present in the inner space since this quantity of fluoride was not removed by desorption with water or NaCl-NaF solutions. The difference between the quantities of fluoride desorbed by water and by mineral ion solutions, i.e.
1.4 % minus 0.3 % = 1.1 %, is an estimate of the fraction of absorbed fluoride which was present in the outer space in a bound but exchangeable form.
The findings in figure 5 A bioassay for floral stimulus has been developed from a previously described Xanthium system that exhibits unusual capacity for strong and reproducible flowering response (14) .
Floral stimulus, here to be designated generically as florigen, can at present be estimated only by assays that relate intensity or quantity of stimulus to some scheme of floral development. A basic postulate is that the rate of early floral development is a function of the amount of florigen acting on 'the bud. mensions in the axil of the donor petiole. In this manner, the proportion of receptor tissue to maximally induced leaf tissue is fixed or otherwise controlled by the size of the donor tab. Separation of the floral development curves for 7-and lO-Cm2 leaf tabs clearly demonstrates that the differential stimulus from as little as 3 cm2 of induced leaf tissue can be detected. In the evaluation of itreatments for regulation of flowering, 2 easily measured growth parameters provide clues for distinguishing between changes in floral response that may correlate specifically with reactions on the florigenic pathway and changes that are caused by shifts in pattern and vigor of vegetative developmenit. The index of expansion of the donor leaf tab shows up abnormalities in the tissue generating the stimulus; the weight of the receptor shoot at dissection reveals grow,th aberrations at the site of differenitiation. For example, 6-azauracil (6-AU) was found to arrest both growth of the receptor shoot and floral differentiation, an indication th-at it suppresses meristematic activity and is nonspecific. The herbicide 5-bromo-3-isopropyl-6-methyluracil (isocil) also inhibits flowering nonspecifically, but in contrast to 6-AU, it has no significant effect on the 'bud. IIt appears to act by blocking photosynthesis in the donor leaf.
Materials and Methods
Plants of the so-called continuous-light strain of Xanthium pensylvanicum were grown essentially as described previously, but without decotylizing the newly emerged seedlings (14) . Light at 2200 ft-c,
